PHYSICAL AND CHEMICAL PROPERTIES OF GOLD.                  3
lias been supposed by some experimenters (viz., Guyton de Morveau, Biichner, Desmarest, Creuzbourg and Berzelius) to be due to the formation of a coloured oxide of gold of unknown composition, but Buisson, Proust, Figuier and, more recently, Kriiss have shown that no oxygen can be obtained from this -coloured material, and that it probably consists of metallic gold. Similar colours are seen in Purple of Cassius, and in Roberts-Austen's purple alloy •of aluminium and gold, the colour in each case being probably due to a particular form of finely divided gold. "Faraday's gold," a ruby-coloured liquid prepared by the action of phosphorus dissolved in carbon bisulphide •or in ether, or of formaldehyde on a cold dilute solution of chloride of gold, is a solution of colloidal metallic gold in water.1 Faraday used a solution containing 0-6 of a grain of gold in a quart in preparing ruby gold. For further details as to colloidal gold, see Chap. III. Finely divided gold gives a faint blue tinge to light transmitted through the liquid in which it is suspended. The .surface colour of small particles of native gold is often apparently reddened by being coated with translucent films of oxides of iron. Very thin films of gold are translucent, and appear green by transmitted light, while remaining yellow by reflected light. On heating, the green colour changes to some shade between ruby-red and violet, or disappears entirely owing to the breaking up of the continuous film into a network of metal through which white light passes. The green colour is restored by burnishing.2 Molten gold is green, .and its vapour is greenish-yellow.
Malleability and Ductility.—Malleability and ductility are possessed by gold at all temperatures to a far higher degree than by any other metal. A .single grain of gold can be drawn out into a wire over 500 feet long, and leaves •of not more than -., ()-(,VT/(J °^ an i-ncn 'll1 thickness can be obtained by beating. Faraday has shown that the thickness of these leaves may be still further reduced by floating them in a dilute solution of potassium cyanide, by which they are partly dissolved. Annealing is advantageous during the cold working of pure gold, but the temperature required is low, so that the gold beater's ;skin is uninjured.
Hardness.—Gold is softer than silver and harder than tin. Its hardness, .according to Auerbach, is 2-5 to 3-0, and according to Rydberg 2-5, in the .scale in which the diamond is 10 and talc I.3 The hardness of pure gold, however, like that of other metals, varies with its physical condition, as follows :—4
Ludwik's Cone    Shore's Scleroscope, Machine.        Magnifier Hammer.
Cast,.....22                       4-5
Hammered or rolled,        .        -       60-65                  30-35
Annealed,       ....         25                         6
The scales are not the same. In the Ludwik scale, lead is 4-5, and quenched .steel containing 0*9 per cent, carbon about 260. In the scleroscope scale, lead is 2 and steel about 175.
Tenacity.—According to Koberts-Austen,5 pure gold when cast breaks
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s Roberts-Austen, Phil. Trans., 1888, 179, 339.er lowering the tint, while copper raises it. In a finely divided state, when prepared by volatilisation or precipitation, gold assumes various colours, such as deep violet, ruby and reddish-purple, the tint varying to brownish-purple and thence to dark brown and black. This purple colour.      4iT> 18S-              -                     »                             „             Plan,           ....       4L>r»
